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Evaluation	 of	 energy	 status	 of	 cows	 is	 frequently	 conducted	 at	 four	
physiological	times	during	the	production	year:	prior	to	or	at	calving,	beginning	of	
breeding,	 end	 of	 breeding,	 and	 at	weaning.	 	 These	 observations	 are	 useful	 from	a	
management	standpoint	because	they	allow	producers	the	opportunity	to	evaluate	
the	 nutrient	 status	 of	 their	 herds	 and	 to	 make	 necessary	 changes	 to	 the	 feeding	
level.	 	Of	these	time	points,	 the	two	that	have	been	regarded	as	most	 important	 in	
determining	 future	 animal	 performance	 are	 BCS	 at	 calving	 and	 at	 breeding.	 	 The	
majority	of	studies	evaluating	BCS	at	these	times	have	concluded	that,	with	respect	
to	 reproductive	 performance	 (generally	measured	 as	%	 cycling	 at	 breeding	 or	%	
pregnant	at	 the	end	of	breeding),	BCS	at	calving	 is	more	 important	and	 is	a	better	
indicator	of	animal	 reproductive	performance.	 	Therefore,	 the	 focus	of	 this	 review	





was	 investigated	 by	 Wagner	 et	 al.	 (1988).	 	 Non‐pregnant,	 non‐lactating	 mature	
13 
 
Hereford	 cows	 (initial	 BCS	 5.0,	 Table	 1)	 were	 assigned	 to	 three	 nutritional	
treatments	 designed	 to	maintain	BCS,	 gain	 2	BCS,	 or	 lose	 2	BCS.	 	 After	 feeding	 to	
maintain	the	new	target	BCS	for	one	to	two	months,	cows	representing	the	range	of	
BCS	were	 slaughtered	 following	 a	 16‐hr	withdrawal	 from	 feed	 and	water.	 	 Edible	
carcass	 tissue	 was	 analyzed	 for	 chemical	 composition	 and	 regression	 equations	
were	developed	to	relate	carcass	energy	of	the	initial	slaughter	cows	to	those	cows	
remaining	on	the	study	each	year.	 	The	remaining	cows	were	fed	to	maintain	their	
respective	 BCS	 for	 114	 d	 prior	 to	 slaughter.	 	 The	 predicted	 carcass	 composition	
derived	 from	 the	 regression	 equations	 from	 the	 initial	 slaughter	 were	 then	
compared	to	the	actual	carcass	composition	of	the	remaining	cows.		The	correlation	
between	BCS	and	carcass	 fat	and	percent	carcass	 fat	was	0.91.	 	These	researchers	
concluded	 that	 BCS	 is	 a	 useful	 predictor	 of	 boneless	 carcass	 composition,	 and	 as	
such	could	be	useful	for	assessing	body	energy	reserves.		It	should	be	noted	that	the	
researcher	 evaluated	 edible	 carcass	 fat	 rather	 than	 total	 fat,	 thus	 omitting	 the	
contributions	 of	mesenteric	 and	 omental	 fat	 to	 overall	 body	 fatness.	 	 Inclusion	 of	





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































High	 7	±	2.4	 9/9	±	10	d	 6.1	±	0.58	 616	±	99	 5.02	±	0.14	















































































	 Treatmenta	 	 	
	 HI	 M	 SEMb	 P‐valuec	
PPId	 					30.7	 		32.9	 2.2	 0.45	
Pregnant,	%	 					85.0	 		93.3	 8.4	 0.46	
Conception	datee	 		361.7	 353.7	 7.5	 0.43	



























	 Treatmenta	 	 	
	 HI	 M	 SEMb	 P‐valuec	
Birth	date,	Julian	 242	 245	 2.3	 0.41	
Birth	weightd	 						41.3	 					40.7	 1.0	 0.63	
d	20	BW	 						61.8	 					58.9	 2.1	 0.12	
d	40	BW	 						81.9	 					77.0	 2.4	 0.05	
d	84	BW	 				136.5	 				126.8	 4.4	 		<	0.05	

















































































































































media	was	comprised	of	a	Krebs salts solution supplemented with 0.25 M BSA and 0.25 











































































































































































































































































































































































Item	 HI	 M	 ‐68	 ‐7	 +7	 41	 68	 Trt	 Pd	 Trt	x	Pd
Glycerol,	basal	
releaseef	 0.81	 0.83	 0.05	 0.75	 0.88	 0.83	 ‐‐‐	 ‐‐‐	 0.08	 0.80	 0.59	 0.75	
Glycerol,	
maximal	releaseef	 1.30	 1.49	 0.15	 0.77x	 1.40y	 2.01z	 ‐‐‐	 ‐‐‐	 0.19	 0.37	 	<	0.001	 0.32	
NEFA,	basal	
releaseef	 1.32	 1.13	 0.23	 0.88	 1.54	 1.25	 ‐‐‐	 ‐‐‐	 0.30	 0.56	 0.25	 0.10g	
NEFA,	maximal	
releaseef	 1.91	 2.74	 0.32	 1.08x	 2.03x	 3.86y	 ‐‐‐	 ‐‐‐	 0.43	 0.08	 <	0.001	 0.47	
NEFA:Glycerol,	
basal	ratio	 1.73	 1.61	 0.33	 1.82	 1.67	 1.52	 ‐‐‐	 ‐‐‐	 0.44	 0.81	 0.89	 0.35	
NEFA:Glycerol,	
maximal	release	 1.54	 2.02	 0.26	 2.06	 1.35	 1.92	 ‐‐‐	 ‐‐‐	 0.34	 0.21	 0.91	 0.66	
BHB,	mmol/Lf	 0.45	 0.44	 0.04	 0.19x	 	0.46y	 	0.52y 0.50y	 0.55y	 0.06	 0.83	 	<	0.001	 0.11	




























































































































‐	145	d	prepartum	 40 615.8	 611.9	 11.1	 					0.80	
‐	20	d	prepartum	 40 763.3	 686.3	 12.8	 <	0.001	
‐	7	d	prepartum	 39 772.8	 699.2	 13.9	 <	0.001	
20	d	postpartum	 37 688.1	 629.4	 14.1	 				0.004	
40	d	postpartum	 37 670.2	 621.7	 13.3	 0.01	
84	d	postpartume		 35 635.1	 602.6	 13.3	 	0.08	
180	d	postpartumf		 35 650.3	 617.7	 15.8	 	0.13	
Postpartum	Weight	Changeg	
20	d	Change	 37 ‐84.7	 ‐71.0	 4.0	 0.02	
40	d	Change	 37 ‐17.9	 ‐7.7	 3.7	 0.05	
84	d	Change	 35 ‐35.2	 ‐23.8	 7.6	 0.26	





























‐	145	d	prepartum	 40 5.02	 5.02	 0.03	 				0.92	
‐	20	d	prepartum	 40 6.75	 5.65	 0.10	 <	0.0001
‐	7	d	prepartum	 39 6.67	 5.59	 0.13	 <	0.0001
20	d	postpartum	 37 6.07	 5.34	 0.12	 <	0.0001
40	d	postpartum	 37 5.59	 5.02	 0.12	 		0.001	
84	d	postpartume		 35 5.58	 5.01	 0.12	 		0.001	
180	d	postpartumf		 35 5.30	 4.77	 0.15	 0.01	
Postpartum	Body	Condition	Score	Changed	
d	‐7	to	d	20	Change	 37 ‐0.59	 ‐0.21	 0.08	 		0.002	
d	20	to	40	Change	 37 ‐0.48	 ‐0.33	 0.07	 0.13	
d	40	to	84	Change	 35 ‐0.01	 ‐0.04	 0.05	 0.69	
Cumulative	84	d	Change	 35 ‐1.09	 ‐0.58	 0.11	 		0.001	
Relative	84	d	Change,	%e	 35 ‐16.0	 ‐10.0	 0.02	 		0.009	























	 	 Treatmenta	 	 	
	 Timeb		 HI	 M	 SEMc	 P‐valued	
BHB,	mmol/L	 Mid	‐gestatione	 0.20	 0.28	 0.02	 								<	0.01	
	 							d	‐20	 0.23	 0.35	 0.02	 								<	0.01	
	 							d	‐7	 0.35	 0.43	 0.04	 0.20	
	 							d	20	 0.51	 0.46	 0.04	 0.31	
	 							d	40	 0.67	 0.52	 0.09	 0.21	
	 							d	84	 0.51	 0.44	 0.04	 0.15	
	 							d	180	 0.45	 0.53	 0.05	 0.23	
Glucose,	mmol/L	 Mid‐gestation	 4.37	 4.18	 0.07	 0.08	
	 							d	‐20	 4.28	 4.06	 0.14	 0.28	
	 							d	‐7	 4.71	 4.04	 0.18	 0.01	
	 							d	20	 4.66	 4.83	 0.20	 0.54	
	 							d	40	 4.47	 4.35	 0.14	 0.55	
	 							d	84	 4.54	 4.18	 0.20	 0.19	
	 							d	180	 4.18	 3.92	 0.13	 0.14	
NEFA,	mmol/L	 Mid‐gestation	 0.38	 0.56	 0.04	 								<	0.01	
	 							d	‐20	 0.55	 0.63	 0.05	 0.27	
	 							d	‐7	 0.83	 0.89	 0.11	 0.68	
	 							d	20	 1.41	 1.16	 0.10	 0.09	
	 							d	40	 1.39	 1.22	 0.09	 0.18	
	 							d	84	 1.02	 0.99	 0.08	 0.82	



















	 	 Treatmenta	 	 	
	
Changeb	 HI	 M	 SEMc	
P‐
valued	
BHB,	mmol/L	 d	‐20	to	d‐7	 0.12	 0.07	 0.03	 0.35	
	 d	‐7	to	d	20	 0.16	 0.03	 0.05	 0.04	
	 d	20	to	d	40	 0.33	 0.09	 0.08	 0.03	
	 d		40	to	d	84	 0.17	 		0.007	 0.05	 0.02	
	 d	84	to	d	180	 0.11	 0.10	 0.06	 0.91	
Glucose,	mmol/L	 d	‐20	to	d‐7	 0.43	 0.14	 0.14	 0.16	
	 d	‐7	to	d	20	 			‐	0.06	 0.86	 0.30	 0.03	
	 d	20	to	d	40	 			‐	0.25	 0.38	 0.20	 0.03	
	 d		40	to	d	84	 			‐	0.18	 0.22	 0.27	 0.27	
	 d	84	to	d	180	 			‐	0.53	 				‐	0.04	 0.16	 0.02	
NEFA,	mmol/L	 d	‐20	to	d‐7	 0.27	 0.26	 0.11	 0.93	
	 d	‐7	to	d	20	 0.59	 0.28	 0.15	 0.15	
	 d	20	to	d	40	 0.56	 0.33	 0.56	 0.28	
	 d		40	to	d	84	 0.19	 0.12	 0.15	 0.71	








































































































































































































































































































































































































































































































































































 Basic principles and skills associated with blood collection, tissue biopsy, 
collection, and in vitro incubation and analyses. 
 
 Pre-operative, operative, and post-operative skills and animal care associated with 
bovine subcutaneous adipose tissue and liver biopsies; ruminal cannulation; 
assisting in the surgical implantation of chronic indwelling catheters in portal, 
hepatic, and mesenteric veins; the corresponding principles of anesthesia (both 
local and general) necessary to perform the aforementioned procedures. 
 
 Analysis of blood for a variety of analytes, including: β-hydroxybutyrate, glucose, 
non-esterified fatty acids, glycerol, glucose, insulin, glucagon, progesterone, IGF-
I. 
 
 Extraction and analysis of alkanes in forage and fecal samples using gas 
chromatograph and mass spectrometry. 
 
 Basic principles and skills associated with measurements of individual intake and 
digestibility in beef cows. 
 
 Measurements of milk production in beef cows using weigh-suckle-weigh 




 Participated, as needed, in day-to-day operations of commercial beef herd, 
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